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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to remove 
easily a residual gate material and to prevent continuity from 
being made between gates by a method wherein the end 
parts of a buried element isolation region are formed into a 
step shape. 

SOLUTION: An oxide film 2, a first stopper 3 and a second 
stopper 4 are formed on a semiconductor substrate 1 . The 
first and second stoppers are selected by a combination of 
stoppers of different oxidation rates, stoppers of different 
isotropic etching rates or the like. Then, the stoppers 3 and 4 
and the film 2 are patterned to form a resist 7 and the 
stopper 4 consisting of a silicon nitride layer, the stopper 3 
consisting of a polycrystalline silicon layer, the film 2 and the 
substrate 1 are subjected to anisotropic etching. After the 
resist 7 is removed, an oxide film 5 is formed by performing 
an oxidation in a thickness of several 10nm or thereabouts. 
At this time, as the stopper 3 is a substance which is easily 
oxidized, the film 5 is mainly grown and formed in the lateral 
direction. An Si02 film or the like is deposited on the 

substrate 1 to bury the Si02 film in, an insulating film 6 is formed, CMP(chemical- mechanical 
polishing) is performed to polish the film 6 and these stoppers 3 and 4 are removed from the 
film 2 by isotropic etching. 




fe) 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



20.09.2000 
08.10.2002 



At- 



http://www1 .ipdl.jpo.go.jp/PA1 /rest/ 4 



Searching PAJ 




Oil 01 XI 2/2 



[Date of extinction of right] 

Copyright (C): 1998,2000 Japan Patent Office 



http:// UpdUpo.gojp/PAj/resultZdfit: ^-"^ Q^nA/imn^nPi h (m ^ 



(19) BaMB&fF/? (J P) 



™ & m *T# & m (A) 



(ii)^tfai*^H!## 
^W¥10 - 32240 

(43)^180 ¥fi£l0¥(1998) 2 /i 3 B 



(51)IntCL 6 
H 0 1 L 21/76 
21/304 


3 2 1 


F I Smft^stlHM 

T T r\ 1 T oi lie XT 

H 0 1 L 21/76 N 
21/304 3 2 1M 

*3tt»* *MIR 3**JBra»13 OL (£12H) 


(21)fflR## 


#R¥8- 185790 


(71)£tiRA 000003078 








(22)m«B 


*^8^(1996)7^160 


#£/ll»/ll«ffi^KH/ll»T72#ifi! 






(72)S89I# iS * tt ff 


















(74)«SA :frS± -« (*3£) 



(54) [&Wo>&m ¥JPMfi«»tfiMM«6«©Wfi3W* 

(57) 

[ wa^ia ] ¥#f*is*g± 1 1- . mm 2. mi cox 

V-y^3mfm2cr,Xh-y^A^m\S.-fh (HI 

X h 7 JML . ^(L> D 3 > m<?>m2 C) X Y- /K4 , 

^& B B B x u 3 > com i <^>x h v < 3 , mm. 2 m/^m 
fommiz. »*ttx •■/•*■>*'•-*-* oi (b> > . l- 

izxn. &im5mmzixz> (ai (o ) . 

iO- 3f *fti**l6£#l*L (13 

3(d) ) . CMP^m*W6^i3igl (03 
(e) ) . lcomi%.Vm2cT)Xh ->;t3 . 4 Sr^Mt 
-X /-?->y'5rB3i, i -r.W^-t-l> ([33 ( f ) ) 



4 

-I 



[0) 





JES3M 




( 2 ) nmW- 1 0-32 24 0 



sst « i ox v - > s*mm-hTMt . 

ffi££ 1 ox b -./Wii:, 1MPW»< . R-fb«*X{i 
^ttx-r/f- ; rj$jg*.Bfrie^ 1 ox h -yvU o 

iffliflSS 1 OX b • ' ' B'/Id* 2flXh •:/ / <fc OKftiftK 

xti#^rttx ■•< -r ; ratftj'jac i o . midst i b 

•yy\^i|g#l|irfii35 20X s .vy^ifsJ; O/J^^X-f y7° 

L/if*, a?iam 1 &tf»2 o x v y^zmn-tz ^tt 

il. «ff *«J»v >m 1 OX h ><$:8Mhr*XfIi: . 

%h\zmv& i ox h "/.>w)±.tz* mm tm< mim i 

COX h v y u 0 ft-fb*KA<jHr >35 2 OX h v / 
U >-'X hCCj; 0 ' v«-x> |,XSt « 

^x, miiB^2c')xh /'N\ gyemiox h -/M, s.i>' 

WiE¥»f*S«S: HMtx -f- > ^ & X8 k , 
mm 1 aV9R 2 ox h -/ ^oBHtaLKo^l;: J; >) inrffi 

35 1 OX h -y M'COtg^mieSS 20X h y/N'COliJ: 0 'h$ 

< tah X niffiiSI 1 OX h •y-KcoWHSrBtffrr SX 
fit. 

H5is¥^*sftai(-^K^«t.«^i.xg , i . 
WL^mmm^^x , ahe* 1 x(±ss 2 x h - a-*** 

Wt»i*fc«rt&Ate»IR«:JBj£-rSXfIi: , 
Hul^ 1 &ttf»2 X h -y ^t*«ii-4xet 
JSttHEof!!,*.^ 

ft. IBWif l >?& 1 OX h y/N-£8MH-£Xgt . 

* <b k mrsess 1 o x h -> > ?o±(c . lu? < mnw. 1 

O X h y > U ') ?f }f14X y > ^a«**av >£5 2 OX h 

*- 'T. Bijie^20 X h frlE^ 1 OX h yV\°. s.^ 

KrK^WtWIKS: »*ttx y + > b . 

miS& 1 2 ox h - > <oiftr14x y > ^iSSo 

^tcj: 0 mim 1 ox h •••/•5cofi* s miefB2i7)-x h -y^- 

Ola J: 0 /Jx» < f & «t a iz . miim 1 OX h ••/ y n$t If^j 

ttl7f> /-t^XSh, 



«ne*»*a«±tc»es«^*»-4-4xs!: . 

^^fiSBflgSrtTt >*C . Hutdlfl 1 XJim 2 OX h 
^(l««t;«J'>a*l6l»l»Sr^J« , tSxe.i: . 

friasi i &i ( S2xh 7/<*iiit4iSi s-fiBx^* 

»*gSOKiS*i£„ 

n^ff i o.x h ■■/A^ftitsnit . 

$ h^zmUW, 1 ox h v > ?o±c . BW^ni C Buld^ 1 

ox h ./ > s x o mmmtm*, *m 2 o^ h -.■ < szmwL-t 
v >■ x h \z x 0 1 < ^ - x > /-r s xs t . 

tvt. frlE§l20^,h yv?. miiemiOXh -/^5:S^r 

H?ldm 1 at^2<7)X h y '<ogHt2JtO^(Cj: Olyfd 
|g 1 OX h y>'tOi|a^HtrKm20 X h ••/ > iOHJ; 0/J>^ 

< ta h X 0 iz , ffiitm 1 o x h y ' \°offlffi * K^t-^ 5 X 
Si:. 

f-y^'-f^xst . 

«rtd^f*aMs±twt6*)R$-«t«t-*-*xe.b . 

-ft^WWSfUSSrtfw »-C . Mldm 1 x h yy W 

^Mffi^Clf^iAA^aiSr^lK-tSXSi: . 

^(*^aoM3g^^. 

$ £>Kfri£8s i o x h y y <o±ic . «uf * : ff < s<nam i 

OX h -y J U 0 If tftt X y -f- > ^ j« «#2l ^ 2 OX h 

•y^^SrJBfiR-^SXSt , 

V V "x h J; 0 ' ^ ^ - x > x-r S Xfl k . 

^X. fflfi^20Xh -yVN'SrS^ttx y-f-> r+*XS 

t. 

Buie» 1 Rt/S 2 ox h ■•/ / <oH Uttx / -f- > r&jgo 
J; 0 ffie^ I ox h •/ y <OtS*>'fjiaj5R 2 OX h ■•/ v < 
otai 0 'J^ $ < X o iz .. Bute.* l ox h v ./ <Sr# * 

(cov it . frieiSfbiSISt. tf mIIS*?i*««*rS*t*x y 

mi^fomkHzmm*mrt-hJ3k> . 
ftTWWBWJS-ff^T . fltriem i xii^2x. h ■» 

Tymffimzm^^&ftmBm-iJM > . 



( 3 ) 



10-32240 



mriesB i Rirm 2 ?>x y - > ^mm-tsxm t zmttz 

Il^l^h :"?*-«Jff-f fiXSt . 

Huitim 1 cox h •> / ?co±ic , mmfm<miiM u^xy 
■y > u 0 mmtiLtsm^m 2 cox y »;<t»ist6 xs 

t. 

«flS3S2,oxh -/Mil:. »2<0»fL«S:©i«^-«X 
St. 

u^x ncj:^^^--: ^-f&xst . 

v ->x . nfE»2«mfciH. iraiE*2<ax 1- 1 

cox b •yvJSrl&firttx ■/■?-;• 7-t-ZJLHt . 

friep > : x h £iij*§ Lfcau . miess 2 coiwtgs* -?x 

7 1 LT . Wii* 1 WIS 2 cox h yMcoS$Ci££coH 

ccx ofnast 1 cox h •v-"?co(s* t fflna^2<7)x h 

its J: 0 /J-§ < 3r.g> «t 3 fTSaSB 1 cOX h 'A?cOflOT£ 
SM^filSt . 

mim#>&A%?-fti&mfflz'z>^x . (finest: 
usatjf nwE-mifkss * n*i*x ■»*•>■ -fTi- 4 xs t , 
« lies 2 coirf us 5r & xs t . 

^«»ig*«v »t . mam i xiim 2 cox h v 

ffiidSB l Sttxm 2 cox h ••/.' ^JSTf £XS k £«S;L*: 
¥ijBfc8Hc08&I#i£. 

[ill** 7 3 ^f^«±U:»(fcJRS:m-*-*XSt . 

fjiesHUixtc . ^»«weco^c)nvon. 
msm 1 cox ^ - > vmi. kj&phk unsst 1 <?> h 

•y ' U 0 ^.fr t£x f - y raS^Mv ^ 2 cox h v / ?5r 
m-TfilSt . 

tfjfdJfl 2 cox h y / . £ 2 «|JMLJK«rJBiaW © x 
St. 

b-v'x McJ: OA^-ay/fJlgt , 

x->+> mist. 

fridi- > x y tmmitzmz . mim 2 sm<mz vx 
7 1 l t . Htriss 1 Rtsm 2 co x h ••/ > w.mu&Ji v + 
> rmsmmz x 0 mneai 1 co x t- ••/ * wmmn&n 2 

cox h ■•/ > V)<@i 0 /|n£ < f fi J: 3 fffiem 1 co h 
•y > <coffl!liBS:^ttx •/ + > 5XS "r . 
ffId^2c7)Ss(b^^-rx^i: LT. iriii-'^-xi V(: 

MSt f H5ie¥«(*S^^^ttlX y^-i ^"oXSt . 

mriaas 2 ^»ft«t & mitts xs t . 



ifirieitm«5S«±n*e»flSS:«i«-tsxst . 

(t^fSMW® £ ?tv >t . HtrlBS 1 XtiS 2 cox b -y / 

15 ism 1 atf * 2 cox b y v n- * m mt & xs t z m x. ^ 

4^*§ISco$?ia*ife 

imms ] mm 1 cox h y/^^m^m^ 0 3 

yt'AO, HfrESB2cox h yJWttmmiti'VayX' 

um^9 3 mum 1 ^x h 7A-cKftis-Mtsi 

Sconce. *WjfiiiSl«*ad 9 -f ^-Sr»JS-r&XS 

^ $ ^cfliifcc t ^^mt-rfiii^ifl 1 7bS8co^-r 

[is*«i o] friflfe^sr^Bg-rfixscoat. «j6 
&frm?ttMmmz&rtzmiz&mm±.izm3cox y y 

^sm-r&XS2r$4>t:fll^.^ifcSr«ffSti-Si** 

ia 1 <r)\^ti)Hzimcr>^mmm.cr>^m-nm. 
mimi 1 3 temwmmzx>o. ^mm/met* 
mm-&mmjmfcnm%izmiihtLfzWit>&A-m-T 

#X^ y ft^««W*Tfl'J 0 t LT^-S^x 

*«ccoHulS#x^vr(Ccfc 0 . milda^3i^*&^i?coa 
!S*^lffie^{*a«co«ffi^t6]ltTfiliI*^-JEMfB«i 

23 iwie««wiA*M*isaK± . 
ft^tifswigxsxfiffi$nfix h- -vy<* . 
wi¥**it«ewif i- >sb 1 cox h -y/^t . itriem 1 cox t- 
• u d ffimg.ximij&x- •■' +>m&j!t<r>m.\ *m 2 co 
x h -//N-t iz x zftmmmiz * 0 . it^mmmmxx y 
■y'i'c Lx&mt2nmizcDWir>L?>c?)mmt l. 
mam 1 cox h y^t m^2^x y y^-coK^sx 
(i^^-ttx y ^- > r-$m.<r>mz x -> x . mK« 1 m/m 

2 six y -y J ^Xf y t L . 

mie» 1 w*2<ox h yy^^A-rfi rtcioxf 
yrsmt Lfcit t-T filt^JB 1 1 (^E«co* 

*trt-z>2 fmx-r y yjtmx'b 0.- /3. srie^^w 

Sfgxr •/ rj^K-CA 5 Z t ^«{gtXfiI«*iH 1 1 X 
lil 2(Cld»c7)4i3l(4c^S. 

[00013 



( 4 ) ftlST 1 0- 3224 0 



^•**«S-ff?fl£-f %m^fk^««t»flS ( C M P . chemic 
al mechanical polishing ) XfldfcV >T . 2fIJILMJ:. 

[0002] 

[ mt<7>tm i . mos i-7^ * 

(i. Mite'. LOCOSSIbxal Nidation of Silico 

n m izx *) y < -n vtmrnzmiKtz itizx 

[0003] «fi-«i. coffee:. ®6ii»*F^*tt; 

-/I- FSB* ) t tf)»***ilw5r < 77-4ma. 
• ^-ijytifcS v- >•>' *• * < t h Z t 

< *wz\ -m* 

[ 0 0 0 4 3 HI 1 (C . fc£#v 7 >S*>ji*3f§-f tfflZ X h 

j-ftMizx z>¥mimm<> T m>&Lmz)mxii. cmp 
3 >*?mit> v n > -io x o snrot;: j: o , ♦jico^^ai 

[0005] &'f. HI 1 ( a ) IZifrtX oiZ. > ') 3 
>-t9WN*flc3Elg9 1 . BSftK9 2«r»J«^-S. 
-eo±H. CMP^JgteflJJfl^ftS^h y>\'9 3$-ifMf 
5*4. 3cOttf4i LTH, 

•j nvwfb^u 3> ( s i , N y ) mtfhh. *<r> 
f*. HI 1 ( b ) (CjVt J; -j l: , ;>f.) v ^'9 -? * Ifoft 

I tfRSIt x y * >- J: •) >'-* £ BUfL"*- & . H 1 
1 (c)t:srfj:9i:. : -H*l¥ti. -f n'-f X-dJE 
l; TB^£fr^iSflJ89 4 ^f*. Ell 1 

( d > ina-fx o iz. m*.us i o : a ^«^9 

5£. a«^«slZJt«**S. ^<7>f*. 031 1 (eM: 
■K+XolZ. CMPIgCi'), i-fvy ? i^iflfk 
$"|3|B$(Cff:<. CMPttTf*. HI 1 (f ) iZvitXo 

iz. x v -/ / !93* T.frtti ' : j: o mm I X , 

[0006] 

[SMHA'Wifcl j; , h-rsaH] fc*n-fr&XU . HI 
1(f) lc^L^i:'(^ 7 i-n h'Sgti, Sllc7)J,4 



i-yMii, Ase.«w"..Bii¥As ! ^s-:-*s (^i.ttf, 10 

0 0.-t>;'/.^.ho-2>^Si *Lt, CMPifr ft 
-ofl^i-AC^Kt^m, BP 

[ 0 0 0 7 ] H 1 1 axnxo cmSiiftfifti 

[ 0 0 0 8 J Hi 2lz. m&ayy- hmMZBifrfhl. 
nwm^frrf. HI 2 (a) (Cii, IftiiAMO 

5 j: 9m?ftm$iitzm?wfcm.wc>mm£*-r, 

C H12 ( b ) tc>7<-f i ')!:. ^SSfl^'J avl^y 
-MW9 6S«IS[L. /^--i/U. RIEtK 
JCEtt^f JfXI'yf/ React ivelon Etching) IftCj; 
0 . H^Efio J; -) tc-^«7j}55S at*S*ttx -vfy?' 

Jf^K, ^Ji:^b*'7)^•^3•-■t->'^'-x y^-> 
4 1 coco , x •/ -f - > y 5 iL4 *(i , Wmz? 
*-it*H-Lti:\m&t,zmhi^Z> , ^cntzih. HI 2 

( c ) t,z^-f xot,z, y- 1- m\ *x 7 fy ^ ttzmz 

«fV- h W« 9 7 A'^$#cT L 4 :i JimA s ^^ & . 

[00091 H13C. htffltZX & V- 

fiSr H 1c03S*&(Cot .TC.I^H^*^-. 

[0 0 1 0 ] HI 3t,Zijki-X 'He. Jr'-hmffi9 8, 9 
9A { VN'^--y>/^i Q^dt*n&'*^tc0i:i-&. L 
A^L. olzx. ?i-> ?-(,z£ imzaivkfritz 

h 9 7 (i . ^- h«® 

9 8atf9 9oraS-*iiLTL-* '< .1 k o , **y 
- h «S 9 8 SIX 9 9 (i , ytSf $ iU, £>gA s S) 9 . 

[0 0 1 1] *WWlt. ffi^ji^^^/KtciSOTC.VI 
P*fWBLfcl6. (7^-;UKJB) co 

»«S:a#-r4i4:t:J:0. JSW^- htm«rHi* 
T< L. Y-hW/>&MZiLi>z\tZffi±-$-&Zb£g 
Win, 7 /-/l -HJg^ffMt LT{±. ft* 

wtii. #.^f7 rww. > 2 FWcnx-f - -y r»«xji 1 
KB<^a ^ t & fc ir § « t s . 

[ 00 1 23 a^A^^iKc^i >"CC MP* 

fijfflLJtPR.. ^f-/cx--f-; /&[fTA'-f xmmnw& 

[00133 

fswe (cmp) nmAzm^tihxb 

n6aflE.r>*5r&ff«. Xli. #7irttx ••/ ^- > fenx. y 
IHtA>'J3>-bafti--U3>) - CMP.') 




[ooi4] *%tmizx& t . m^W'.fom&fkt/mz-i- 
«x h yM-sr^-r&xst , mum 1 ox h -y > <o± 

4 ZM t . lwxb'Wtt mi dig 2 co .x h v v ? t 
coBHkiftfltXJiSf ^14x y XSfgcouc: J; 0 . ffjUd 

m i ox h •/ /<tf>«A i «ne3s 2 ox h ■•/ > wmx o/J^? 

Misis 1 2 cox hv'H&ttLx itfmwmm 
ttzm. mam 1 %.tsm 2 ox n •/ v <*r i t c 

[0 0 1 5 3 *«fflt: J: 4 1 - ftlsWWBfWfciJ: 

BfSJTB'JO L^i: LT*lMr^ b -> 'V>*W«r*fttc}r 
WLfcWS^^TfSflSt ^f&£ 5- (Six . IR ft O m I S&x f 
■y 7°(c J; 0 , mifiaa6jA^^ii*BSo^iS^^%H>rfe-1 i ^^ 

m&mmzmm^- 4 l ot*> 4 . 

[00 16] 

mz{% h *mw.%iW.cowm.-xi&z^\ ^x oisnwea £ 

01(a) icip-ti: il:. »; 3 i ^O-t-zf&S 
ftilt. BtfbM 2 5r » to*, (f 1 0 - 2 o n mSSM 

SHtK20±t::. Wsy'Jn;^!:. fyUtfl 
0 0 - 1 5 0 n mWm.n^^W, 1 OX h y v \" 3 5: AM 
•4-4. $^(CdcO±tc^<b> 'Jn>S i , N, (WT. 
S i NtM) 2 0 0-2 5 0 n m fSJgttf* £ 
^20Xhy'M£flM-4-&. wwT. X!- 7^iU 

i &tf JS2ox h ->m. BMkjHSog.^4 t><7> x 
li, ^^ttx y -f- i' y&fe.'TiWz 4 {j <r&<rt&is*£\z X 
n . Ittf^l $• iMJR-r 4 i !: A { -C & 4 « CCtll -W 
£ LT . 8rt^«og&4tW£St#a?'.: («r*J. -O 

^ 1 &.X/m 2 x N •■/ y s'coKJf ii . x h / / s-flm&SvO v- 

, C M P IZ X 0 Was oO* & #jf. L 




) ftBBT 1 0- 3 2240 

c^ysi** l X\,m 2 <r>x h -y ' «7)^/¥a. flt*(2lt^ 

b «M*' ; f^*c7> J; d (c^S L=5rv>J; o (c. #X h - y 
«JSli+^ KW S Ki" 4 ^ **» 4 . 
[0017] 7t'J 7777 <aW¥5rfflv^T^ 

5r / < ^ - x v ? ' L X , l- i-'X h 7 *r 
r^*, fell ( b ) izi^-f-J; S*14x vf-> 

iOJS 1 X h - y < 3 s R^LW 2 & 1 * • **l 

-f iiHlltcx v f^'f& U- ^ x h 7 T'S-bftX t i'Stvi 
gf^-ti . x • / f - i ■ ? «t •) H};* $ t=» "5 . JtliS 

[ 0 o 1 8 3 mz. m 1 ( c ) (cirhJ-J: 3 1 . L- i ; x h 
KftK5* v m$it4. -.- 7 >K. JB10!»*h-y/«3 

sg<t^5*^ftLxr^$n4. S2>7)xh7^ 
snti' (x<±, »J«sfiK<vo . 

[0019] o&'tc, E31 ( d ) COJ; d(C Si 0 2 If 

01 (e)«i-iC, CMP5:ffo*fe^K6$rW»2L. 
x y -f-v < ■/ ? i -TiHJb 5r ff o . CMPli, M * (tfg 1 X 

[0020 ] O^'C, 01 ( f ) iZ^k-f X CMP 
2«llSt^2Xh7A53, .lilJttly 

mi. 2ISpgAf'/7t^otl^, #X^y7-c7)lf$ 

^Sl:fW<-r421i:* 4 X-^4. 
[0 0 2 1 3 £tz. —mz, CMPco£>-lttf+ftX'tc 

v , — o<?5 "7 x - / Nrtt- 1 w es ii4 ai $ *<a^: 

4-t* { ^4, *<?)tzit>. ^*T{±. +Mf ?<7)^ 1 
y ' ffloti . X h y y < *r 2 

ra)£Tf«fftlTu&^<tf5, ^Bft-cfcoTfi. 01 (e) 
(c^Sil/i X o =5:0 M PWltt . Sinxl y 'n*3 i 

x-mm$iizztiztcz ) „ 

[ 0 0 2 2 ] 02(2. %^ B l ') n>^Sfil£0Xh ••/ 
0 2 ( e • ) H>5-*- J: 3 tC . m 1 OX h y i s" 3 COAA>'^ 
H. ^aV-h^5r#*LT. 

LW-5t. 02 (f ) (Ctj^J; 9(1. SlC0Xh-y 

^3*>&fc'££ix4i:. 7 ^ -/I KSgcoS^i. +MZ'h 
[002 3] fJjSSii^^ii**^*. i^ifii:fc^ 




>y*txx. r i e mz x o n^ttx v +v ym-fth 

#31 L T I iolt liHf jh 5 i u * < 7 >&/> y- V HftOil 
[0 0 24] OS'C 03(1. *Wf&^'l<Fmfc<rm 

mz& i ^mmm.^mk.Hmz^ >r ^a.g»[B&[a5r 

-frf , 0 3 (a) IZijktX iC. mi «*S£«or*®i:l51 

. 3 otc, £»Sft x >.) n I'jpfc . 10 0-1 

5 0 nmf§J£m«Stf^l<7>*h y><3$:mU 
JiKS i N*£2 0 0--2 5 0nmf£l£iffft$tfSS2<7) 

i Xli . -m tlx. tfcfrtt x v ^ i ■ r ilflE^JW: * » 
fti&tR Lfc , *S 1 at^SS 2 m h -y > < 3 . 4 WHIPS* 

[00 2 5] o**tC, ifc'J'/^? <ft?rj*£fflV>Tffl 
7^i«1S$*^-x>-^LT, V>X h 7 £«*>£-t 
ft. 03 3 (b) (C» : <-rjf5U. SMXyf> 

f\,ZX n . S i NJf<0Sil27. h WN4 . 3H£fti-'J Ziy 
c7)^lXh 7/<3. KffcJ^&t'^NMfcffiKl Sr. **i 

tsuwi. x-y+y rizxnmnzftrtzwi . m^wm 
a*. 

[00 26] ->*'{;:. 03 ( c ) C^-ti; lc, WAtt 
x -?- y 7iz X ') £&ik-> ') 3 > 'tf>i& Uh7'«3Jr. 

mnmi onmii^vm. ^^ttx-y^-i 

120.7, h ■■/> <4 (ix •/ y?iitc< i 4*)KT&£/2 
46. x -/-f-> ysft&n (Xte. i-f//'^i[:< 

c o o 2 7 j m i ^*jfi^r:»h raai^xsaw 
timmtxmih&*; mmeimfSL-tt. ^<n\k. m 

3 (e ) J)XolZ. CMP£m*et*l8!6$rBf®U x 

m 2 x h ••/ ' <*tjftai(i«ai s n^i - 1 * t l x rrh 

i\tzi>J)Xhh . O^IC, 03 (e) KurfJ: o (C . C 




1 0- 3 2 240 

[ 0 0 2 S ] Z0>b S . 7 * -/I |iJft?3»«ttt, 2SP8 

j: oiw. a*^^ i- v ^ <coaus^{ itf < ■* 

FirCi-jTli. 03 (e) {^$i^«fc ^^-CMPcOI 

[ o o 2 9 ] 04 t,z, *9ffl<?>m3<nmiik0>&mziif t & 
¥mfcmw.cowm?imz^\,>x?)Tmmw\M*:^-?, z 
nm&jtmu. mih&z-mttmmmz'n >t . xb 

r^-s^T'A * . t tz , r ^ t'ti . se i aixjs 2 ^ 

h -y v w«¥*ttx > ra*^)*S:*«lffl Lt7< -/I 
KJggP^X^ vTttflSifiSrm-r^^ 04 ( a) il:^- 

i^K. i >j-jym<7)*mto&m±nz. mm 2*. 

mm l 0-2 0nm¥i!g.m!£.?h« WlttM 2 <7)±.IZ. 
is <J 3 >m . M^tf 1 0 0 - 1 5 0 n 

i N3££2 0 0-2 5 0 n mgtglta?-^- ^2c7)Xh 
//n°4 . m 1 &l>'iS 2 i7>.X h y / <t±. K{Lj!£ 

i<r>*tnm-£itizx 0 . jaa^ws:aw?-rs 1 1 

■5. Cw-C'ii. -WkU. **ttx-yf->'-9Tl*W» 
'SritW^jBUJLs'i. *iauf»2^h-^"«3. 4co 
■Iff* <0*fHi. m 1 ^>*S6o^ffii: RaiT** 
[00 30] Tt'J y ? -f fitfPSSrFm »'C* 

&o ^^ft, 04 ( b ) tl^J: il:, H^rttx-z-f-i- 
/^J; D. Si N«C0SR2^ h -/^4 . zi 
><rM\<nx h vVN'3 5- . -en^DHRCX v f-> ^-t 

bit*. -H. X7fy/|;j:^tt?^:I)Sli. S 

[003 1 ] ojrc, 04 ( c ) (Orrri -1 ic. Wilt 
n-v1->?lzJ: •) l> n yenm 1 x h y y <3 £ . 

mtl,mi 0nmil-/f^ / 't4. ^tf.x y-7 > y 
colBf (i . m lvOXh .yy\°3t±. i-zf^y'mWi* 
»T-*> 5 ^46 . tit frfalzx ■•/ f - y rtfMfr* &i>cr>J). 
%2<r>x v y"?4(±x > + y7Zixt,z<^V!>nxh6tz 

46. X7 + >/?il^H (XJi. x-y^> v?il(C< 
.. ^rfc. x /-f> rv-o^(i, x ••/•*■> ^ft-SrSi 

ZtfrX'$&- 

[0 0 3 2 3 -f-Ofifc. 04 ( d ) tCTf^i -) {2. g?ftt. 
x-y^>r(cj: •) . KfL^2&C^*{*Sfi 1 t-Hv? 
ni'v+>:7*L, Uv"Xh7^fiJSf-t§, 

[00 3 3 3 o?C. ^ 1 ^Utt^^SSfclsiaoiBj&s 
ff^ilo.. -ftth-h. 04 (e).1J;ol:. SiO. * 



IfUPP 1 0-32 240 



04 ( f ) iOX ot:. CMP£m46l*SI6*:ffl(gl. 
l7f/v- "> t¥iB.it$:'ifn . 0Tt±. CMPAi, ffli 

imzxh >*w$m£xmztit:zb& : £imb ixn 

hixfzhcn-zhh -. o£'(c. 04 ( g ) c:-j;^J: 5 
[00 34] -» 4 -n FiBwjEMfti. 2 

ZZt tf'C ttz. $1 «0^ttC.)}p5«t |3]^(- . *ft 

mt:J:"?~(:L [34 ( f ) C^JiT/^H'CMP^I 

ft*c m 1 OX b >*3 & x-m& Ztl&Z t cs.- £ « 

C 0 0 3 5 ] 04 ( d ) .0 J: '< IZV >'X b 7 Sriijfif It: 
WZ . flSUtfSc 1 0 n mW%.<nm& e fctCft 5 

05(1, »fc*ffofci*&«Xg«*[3|£iir*\ 
COi%-£05 (d 1 ) ic^i^C, IMJt5#miX 

N ••/ v n- 3 £ tl h - m~2 X b y > < 4 KBtffcJR*^ 

flSSiuSr^Ji. -CTi: L~lWfc3*U:< v >*m£iMiK 

Lfcfctf>TA*. JMTU. 04t(5]fil(C. 05(e" ) 
K^iKtl«6«flHRXfI, 05 ( f ' ) CitCMP 
IS. R.tm5 («' ) t:>K-r3Sl&t>'S2Xh -/A 

3 . 4 <D&fe*XS«rgT ^<*««*>F;l£$ft£ . 

[oo36]i6i:. *%pncom4crmmmmzi%z> 

y /AlXtOJg t -Hut 0 TOJS^ 2 ICWtti / 
f-f* d'C'ii. »l&tf*2tf>* 

■yr««Bt*»*-*-*. 06 (a) IZ^-fZotZ, £53 

nmsmmmt mmz . w)n >mn*&&&m± 1 

(C SMLJg2£ffMU -fOXC 'J 3 : 

*r , Mil* 1 0 0 - 1 5 0 n mfSSitllS-tirgf 1 OX h 
•*><3*#tf-t4. ZblZZC0±.lZS i Nf5r200- 
2 50 nm^«Jtfe$-tt. S2^h-A'4$-fS!it 

s. ;;t. mi sixm 20 t.h -^tLt. 

tmfMIR Lit, mi Rl<m 2 OX b 
.,/■? 3 . 4 <0iW!W)*W±, m 1 ^HHOff?® i 138 

[00 37] o£'C. 06 ( b ) iZHk-ti '> it 'J V 

U>-'xh7$:ffML. *Of*. I«i7f; ^l: 
J: 9. S2^h-//<4, mi •/ v ■? 3 £x 

[0 0 38] ^Of*. 06 (c > CtTc^ <£?(:. IS 1 0 

-n ^ftr* & . mtr wkhhwi y **** L x 



[00 39] 06(d) {ZWi-tX 'jC, U i'X 

f*. l i-'x b7&Mte-t&. 

[0 04 0 ] OTJi, m3C0^Sfec7)^>p]«c7)X^ 

tT*><xS. i-=5r*>*>, 16 (e)«J:^t:, sio 2 * 
06 ( f ) Wiatc, CMPSrtT^KMiSBieSrBflBL . 

i-^C^rC*)!.. ol'C, 0o (g) C^ti^C. 
CMPttTf*. :^iat/f2^h7y{3, 4 5r^f* 

[0041] i^Jt # . 7 -f Hti^^KU. 2g^ 

^^:. jgl<7)|?Jg^«t|5l«(:. t% 
mizk^Xtt. 06 ( f ) Cc^ixfcJ: ei^rCMPcox 
ST'. ^1 in>Xb /n3±X'm&Zt\.hZt{Ztt:%>. 
[004 2] one. 171:. ^%*ncrm5<F>m&>>te 
©Cffi&^i»^BOSjt^ra(coo-C<OXa«m&02r 
C^Jfe^r^ii. m20^h v^°so$^C:X(: 

& 0 07 ( a) izyji-tXolz, i,- V a >&r)¥m#:ms. 
.k il:. it 2 5- , Mittl0-2 0n mfflBSftt 
BMI«2^)±t, IHSAv'J3>^*. Witfio 

0 - 1 5 0 n mg)gtt«$-ttm 1 COX b 3 ^«5b1c^- 
Z>. Z UZZCD-tlZS i N?f^2 0 0-2 5 OnmfSS 
tf«$"fr. m2<T)Xb 7A4JMtl.. »iav»2 

?&f£cr>mti:h ^^com^tiZX *9 . jfiSW^I 
ZMtR-tZZktfTtZ. ZZX'ii. —Wit LT. 
Itx ■•/ ^- y ^ifft^S^ h m Z MiK I tz . mi Ri<SS 

2 ox h v /n'3 . 4 co^jf ^o^fr(±, m i comtttcom 
mtmmx'h&* mscomttcommxn. zt>iz^co.t 

C. Kft^85r. Wi(f3 0 0-4 0 0nmgaE«l«$ 
07 (b) C-K-l-ioC. 36'JV^5 7 

KflaHSSOfS i N)gcom2Xh -yM-4 5:X-/f->^-t 
[004 3 ] 07(c) C^-tJ; tc, Ui/X 

>^5rffo, ^OX^tci^T. ^*SS^ , ;3>" r )mi 

fi-th iOO. ^2 OX h ••/ /n'4 I4X 7f;- ^SfLC < 



# 



( 8 ) ftffl¥ 10-32240 



<rjtft. 07 (d) iz^-tXolz. «ftJB8*v^i» 2 L 
T. JWttx-y*; ?C4 9. ¥3H*aMRl 

[0044] 35 1 XliJB20M*it^»IBi: 

-f&irtb. [37 (e ) <7>4')C S 
iO, 3f«:it«*tf~ffitf>ii*. «&WK6 SrJPtfETT*. 
*Of*. 07 ( f ) OX'jlZ. CMP*m«65: 
BflgL. x--f-yN tvmtZ'ffo. mX'li. CMP 

* ; . ffl t am 2 t- •/ .' w&munm $ * 2 i sign 

b L-T^ii^ti/rC^C. o^'tc. 07(g) Uijrf 
ioC. CMFi? i'fi. 2«351&7/35 2;7, byy\'3. 

[0045] "7 f -rt, h'HSgcOWi, 2 SB 

koiz. »ox n ••/ y wmw-wmtttmmzm < -r 
hzt * . * *: . is i cr>mb<r>mm t mmz , *s 

mid-^'Cii, 07 ( f ) CjfcSiutI 9&CMP<ox 
1ST, 35 1 C7)X h v / < 3 4 t'Bf ® 5 2 b Iz* ft . 
[0046] ISC. **BfJ^sB6«7>gia<7)}g©(-fSS 
-f-*(*^S^^iitTftt-o^T^X^«lB§05r>5-r o 0 
8(a) SS3^HSfi^«t RfilC x 

a >mco*m<mw.h i tc . mm 2 &jim 1 . r ^ 

±K. 3> fi, Wilf 1 0 0 — 1 5 0 n m 

*M£itfS£-tt-35 1 ^>7- h -yv <3 Srjgffc^ft. ? h\,ZZ<F> 
1AZS i N^5- 2 0 0 -2 5 0 n mi£Jgtf S52 

5:. Mi{f3 0 0-4 0 0 nme*Jtf»S-y:6. 2121 
X\ 35 1 Rl*SB2i7>A \- Wi. -fti: LT. RMfciME 

& s-aiR l ^ . m i atfss 2 v > 7*3. 
4 vmim <n0k& a . 1 cmmmm t mmx*t> ft . 

ortc. 08 ( b ) Of^ri 312. 3t'J y/57 < fiffi 
7£»j*U H#14x 7^->-/CJ:9 ( 8Mb!! 

8/3.7/ S i NJfc7im2c7)j7. h 7A4 J-X-zfi '^ft. 

[004 7] 08 ( c ) tc?fr*-4 

'<3{co^-CH77ftx --f->y«:fi : o . 
[0048] 2^f£. 08 ( d ) iZn-.-tX V C. S 1 0 

ft. z\cr>m, SSl^h-''<3(;oi>f(±, BffkSii^ 
■fk 4*l'rt'*>ft 72^ . mtrflKKftJS 9 I, "CAM 
$ft.ft„ -77. 35 20Xb yA4ll »ftS*itl<li>W 

[004 9] 08 < e ) (C^ tl fi$fL« 

8m?kLT. »:frttx ••/ -f- > .i o . *mt*m 
[0050] uiTn. m5^mm T wmymw.?>T?£tf 

ftht\h< -tKchh, 08 ( f ) iOj: 5C. SiO : f 



08 (g) V.I-jIZ, CMPSrff^«fe»BJ!6«:BfJSL. 
i"^A' 7 ? hTlfiftSrtf^ 0T-{i. CMP*-'. M^. 
(fm2X h ■>'<fr$k®l,z8lii*fLfzZb$:mmt l-Zfi 
htlfzL^-Z'hi. 08 (h) iZjjkf X nil. 

CMP*»7fi 2:«7)mi .S.t K 'SI2 yy<3 . 4 
ttx -f-y^^ffl^T^IStt-^. 
[ 0 0 5 1 3 LC) b § . -r -/I Kffic7)^(i, 2f8W 

&^i3i*TS6. *Jt. mmm&nmmbmmz. m 

Ffl:]-)tli. 08 (g) (c^Sii^id^CMPcoi 
HX\ m 1 c T >.x h ■,/i3£'Cm&ZtlZ>Z b iz%&< 
[ 0 0 5 2 3 m 1 ^HJI^JBCtJ^-C - 0 1 
( c ) cOIfioOf&lC, $*■>{=. S i Nlfc7)7-f-?— SrfS! 
<^tA6. 09tc. Slc7)^ifec7)l}«(ct5l>-r7'f 
*fili.^«E£0^^\ 09 (c' ) K 

i 3 c . 7-ft-io #ii :,tih . * ^f*, 

UfcJ: ^'OrXStliT . 09 ( f ' ) c^j; a *c2tm<r> 

y 4—ivYwm#&ixh. ^rfc. ( c ■ > at^ 

( f ' ) (i. 0 1 (ifc«t€. ( c ) ftV ( f ) C'fiifii 
ffl^-TS, Cc7),kdtC7-f^-*-ffM-tS2:i:(±. Xii 
com 2 »}M*6 cO^fccOJEMBi;: 1 3fiffl"f 4 2 fc 

[00533 . m i smmnmmi.ztn^x . 0 1 

(d) niSfJat. -rv^^(cJ:-r,-C{i. t&IS)R6^ 

i\ 01 0tc;t>v»T, 35 3c7)xh /;q fAM/; 
h >y 7 < & lail&T) L (7) £ jgSillK-t 42t *>'T * 4 . 21 n 

tf, mj-^mmm^^x'i, . m=Hmmmmit 
maim z+ft<,zft&-r&fz>r>cr>ftmb-rz> ibftx-z 

ft. Z<7)£HZ3i3<7)Ab»/>-<*:&f8.-tZ>Ztii. ±3! 
c7)f5 2 IbS^ 6 <7)KEifci0ff J!Bl= t iiffl-t ft 2 fc **f * 
ft. 

[0054 J 472. XteoHSS^ff^-Cli. 20i7)X h 

y'vzx&mmmmztini&X'j cl^. 3*3w±«o 

Hl^ 472. lff*l*lK**5f WSjESottr . 
KfLJ^iix ■•/ + y?cnmijfai* 5 $r t it ft 1 -3 tc^-ft 2 
k T" . i >?t 7 y -/l K Jgj&KU-t ft 2 1 (; 4 

[0 0 5 5 3 472. f5 1 . 352. 354 MS 6c7)5£SfrD 

»T t , 35 3 cO.^^-OfB^^^ft ft 0 5 
^UJB^d^siift 4 o 35 1 <7).x. h yy^^LT^Tt 
ttx-/-f-> n:4 0aS?W(wX-yf->^SfrofettK. 
5^>(ll!(l:t*:fi : 5XSS:f'tjD-rft4o(lLTtftV\ 

[00563 



( 9 ) 



10-32240 



Fig) crmtt£&m-1-& Z t K J: 0 . »f?y- hWf4Sr 

i** i«?-t < l, y- h ra#*«i & ^ 1 1 BSjt-r & 
(i i sB^ai k -re - 1 1= J; o , - <?> ± o tss* 

[0 0 5 7] ifc. if^a^S^^i-ii^TCMPJr 

[0 0 58] ifc. AfwTJi*R£JBJfcLfc»fc:. Si 1 
•y > Z t HZ X 9 , A r y r^Uc^Hlf L 

*Jt, *mfomfcft'^Tffl%m.K'$£®i<'z 

imi] *m i n<omicommmmizi%z>¥-&fai£m<.r> 
m&^mz^x <r>xmwmm. 

[03] *%0j^3fi 2 comtrnmiziz & f-mtm&n 
[04 ] *w%<F>&3(r>mfcnBmz&b!mfa.mm.j) 

[05] SB3«OSIiS^J!SU*5V^T, ?oi:i?t5rft" 



mm.nmz-j\. ^xvxmmv&m. 
[08] *jWBw3B 6 omteco&mizfa h 

[ 0 9 1 as i co^sfetfoff^icfc^ >t f/ a -t—imtfzm 
j&0, 

[01 0 ] 31 L «3Ut^JB{:ti^T*3/)^. h •y^t 
[01 1 ] S!*^ilrt3iA*^|tt«fc&^atf>|sSI«^ 
[01 2] t£^V-ht|ffi£rajfct*Xg«B&[a. 

[013] js»y- h trot J; ?- hnwmcommz 
nixnstwm. 

1 

2,5.8,9 StffclR 

3 Sgl «Xh y'< 

4 3S2cDXby^ 

6 Wih&frim® 

7 Li'Xh 

10 "7 -f "7"- 

1 1 3R3^ X h yy< 




[0 5] 



(f) 





(11) 



#HPF 1 0-3 2 24 0 





* 

(12) tfUHT 1 0-3 2 24 0 




